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I.. INTROmC TION

As per the advice of Shri S.P. Mukherjee, Additional
Secretary(RC) to the Government of India, Ministry of .
AgriCulture & Irrigation (Deptt. of Agriculture), Chief
Hyd:rogeologist & Member of Central Ground V1ater Board has
attended the meeting held under the Chairmanship of His
Excellency the Governor of Bihar on 4-12-1979. The Governor
briefly reviewed the drought situation as was prevailing in
Bihar State and informed that all possible resources were
being mobilised for providing drinking water supplies for
the people. Central Ground vJater Board had been advised to
carry out drilling on pr.iority basis for construction of
deep borewells in hard rock areas. It was also stressed that
in order to minimise the cha noes of failure the sites should
be selected by a hydrogeologist· only.

Accordin€('~~rthe programme of F.S.oP. 1979-80 ht:e been
re-oriented so LS to carr:r O\l.t hyd.rcgeological,geophysical
and pho toge oLogd.caL investiB8-tions for selecting sites for
drilling borewells fc:t' '\l8.tersupply. Three D"T oH. rigs were
deployed for constructing oors1Arells in hard rock areas . The
area of operation was only the South Chotanagpur Division in
the begining but later or.the North Chotanagpur Division was
also includted.

t

The author was assigned the work of pinpointing the
borewell sites along with representatives of Deputy Commiss-
ioner of the respective districts and Executive Engineer,
CGWB, Division-V, vide letter No.pa/CH/CGWB!Tour Note/8075
dt. 9-12-79. The 'Work carried out during the period January
1980 to June 1980 in th~ districts of Ranchi, Palamau, Singh-
bhum and Hazaribagh are summarised iu this report along with
the basic data collected from the borehol~drilled.

As the geology of the area is very complex the Director
CGWB, ER, had deputed geoohyai.ca), parties to'the are a for
conducting resistivity surveys to assist in pin-pointing the
favourable sites.

•••• 2 ••



- 2 -

II. GEOGRAPHIC LOCATION
The area is included in Survey of India Topographical

Sheet Nos. 631', 72D, 72H, 73A, 73B, 73E and 73F. It is
bounded __ N. latitudes 22000'00" & 25°00'00"" and E.long1tudes
83°00'00" & 87°00'00".

The area is well connected by rail, road and air. The
location map of the bore.ell sites is also enclosed.

III. 1'HYSIOGR.APHY& CLIMATE
The area comes under North Koel, South Koel, Subarna-

rekha, Sankh and. Damodar river bas i.ne, Broadly the area is
covered by a physiographic unit called Chotanagpur Plateau.
The general elevation of the plateau is 660 m above mean sea
level at Banchi. The average normal rainfall is given below'

Ranchi 1512.17 nm •

, IV. GEOLOGY
The azea is mostly underlain by granite gneLaa,- tiica-

Chlorite Schist, phyllite, oalc-sillicate and hornblende
gneiss which have been at places intruded by pegmatite and
q,uartz veins. At places it is covered by alluvial zone thin
composed of fine to coarse grained sand and clay followed by
weathered and fractured granite gneiss • Extensive patches
of Gondwana formations composed of sandstones, shale and coal
seams occur in the northern' part of the area covered in
1'alamau & Hazaribagh districts. Based on the borehole data
obtained a generalised lithological profile in the hardrock
area is described below :
I. Seil zone

Lclay .
: Sandy L or clayey sand impreg-

nated with organic matter.
II. Decomposed zone : Altered massive clays, some

prima~ minerals may be present in
their original form. High porosity
but low permeability.

: Progressively altered fronuthe
fresh rock upwards into granular
friable layers of disintegrated
crystal aggxegate and rock segments.
Has low porosity but appreciable
permeability.

III. Disinte.grated
zone

IV. : Fresh rock, often fractured. Has
moderate to low fracture porosity
and permeability.

Fractured zone
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v • HYDHOGEOLOGY
Due to heterogenus nature of the rock types encoun-

tered in the area, the hydrogeology of the area is highly
varied and complex. However, i'twas found that the disin-
tegrated zone and the fractured zones fDDm potential aquifers'
in the area underlain by hard rocks.
Vlell dasign

No well assembly is lowered in the borewell,only the
top zone I & II are cased with blank casing j1pe.. In some
borewells parts of zone IIIiIJalso cased and the rest of the
borehole was left uncased.
~mping,test

After proper development the bore~§lls were subjected
to pumping test in order to compute the specific capacity
of the well and aquifer parameters.

VI. SITE SELECTION
Sites for the deposit wells are select~d in each

locality after studying the local geology and hydrogeology
thoroughly. As the disintp.~rated zone and fractured zones
form potent ial aquifers 11. hard rock terrain,i t was the main
endeavour to find out such sites where these two zones appeaz
to be of maximum thickness. It was generally found that 'low
lying, broad valleys are more favourable sites than high grounds
or sloping terrain. After locating such favourable sites,
geophysical resistivity surveys Were carried out. Due to
limitation of~ime only Vertical Electrical Soundings (VES)
were done at a few pOints in the favourable sites and the
most suitable spot was ninpointed for drilling.

VII. QUALITY OF VI ATER
The water samples from borewells were collected and

the same was subjected to chemical anaIvsIs, The quallty of
water in all the borewells were found to be good for domestic
purposes. Drilling was carried out at 18 sites after detailed
hydrogeological survey.

The location of these sites are shown in plate-I
and the summarised hydrogeological data are p~esented in
Table-I.
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